This technical note describes the fabrication of a composite airfoil shaped part that could twist easily about its long axis, but would not flex easily. This part was fabricated using a polyurethane resin matrix glass reinforced composite material that performed satisfactorily in wind tunnel tests. Possibilities for scale-up to very large parts are described.
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Introduction
This technical note describes the fabrication of a composite airfoil shaped part that could twist easily about its long axis, but would not flex easily. This was one of the significant challenges of a Federated Laboratory project to demonstrate the potential utility of such an airfoil as a windmill blade. Once the blade reaches a certain speed, the power generation efficiency of the blade can be improved if the blade is twisted around its long axis. The twist was introduced by applying a current to a shape-memory alloy wire wrapped around the part. The airfoil shaped part was fabricated using a glass fabric reinforced polyurethane elastomer matrix composite at a minimal cost. The materials selection, composite airfoil fabrication, and possibilities for scale-up to very large parts are described in this note. The performance of the airfoil was satisfactory, and twists well in excess of the needed 7 degrees were possible. Details of its modeled and measured performance will be presented elsewhere. 
Materials Selection
The elastomer selected for this project was Adiprene L-100 polyurethane cured with CATUR 21. Both components were manufactured by and obtained from Uniroyal Chemical.* In previous U.S. Army Research Laboratory (ARL) work [l] , this polyether-based polyurethane exhibited a hardness of Shore-A 85, somewhat harder than an automobile tire (Shore-A 75) and softer than a typewriter roller (Shore-A 90). Nearly all of the toluene-diisocyanate it contains is chemically bound, which makes it relatively safe to handle. Its most attractive feature is a fairly long working life, limited mainly by hydrolysis of the resin by moisture in the air. It is best worked at a temperature of about 140 degrees F. At this temperature, its viscosity drops to a low of about 2200 centipoise, which is low enough for some resin transfer molding processes. It cures rapidly at temperatures above 212 degrees F. Its glass transition temperature is below the -60 degree F limit of the differential scanning calorimeter used for this test. The resin has been used on other ARL projects that required a semi-flexible composite. Its selection followed an extensive search for appropriate thermoset resins through vendor contacts, in-house tests, and technical discussions with other DOD personnel. This Laboratory undertakes a continuing effort to improve the quality of the reports it publishes. Your comments/answers to the items/questions below will aid us in our efforts. 
